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BBepeHue

CoegnHeHna docdopa OTHOCATCA K  OMOreHHbIM  KOMMOHEeHTaMm
XMMNYECKOro COCTaBa MOPCKUX BOA, UMerLmnx ocoboe 3HayeHne ans passmutus
XXW3HM B BOOHbIX OObEKTaX.

CoeanHeHna docdopa BCTPeYarTCs BO BCEX XUBbIX OpraHM3amMax, OHWU
PEerynumpyroT 3HepreTuyeckne npouecchbl KnetoyHoro obmeHa. CopepkaHue
obLwero occopa B Hesarps3HEHHbIX MOPCKMX BOAaxX COCTaBnseT eauHuubI
NN OEeCATKU MUKPOrpamMm B NUTpe.

[Mpn oTCcyTCTBUM coeauHeHun pocdopa B BoAE POCT U pasBUTME BOLHOM
pacTUTENbHOCTN MpeKkpallaeTcs, OAHaKO MU3ObLITOK WX Takke MNpuBOAUT K
HeraTMBHbIM MOCIEACTBMAM, Bbi3blBas MPOLECCHI 3BTPOUPOBAHUS BOLHOrO
obbekTa M yxyguweHue kayectBa BoAabl. B Takmx cnydaax coeauHeHus
doocopa paccMmaTpmBaloT Kak 3arpssHstoLmMe BewecTsa.

[TOBbILWEHHbIE  KOHUEHTpauum coeuvHeHun  docdopa B BoAax
obycrnoBsneHbl, rnaBHbiM  0o6pa3oM, ObITOBbIMW, MPOMbILMAEHHBIMU U
CEeNbCKOXO3ANCTBEHHBIMU CTOKaMM.

B Bogax coeauHeHus pocdopa npuCyTCTBYIOT B BULE HEOPraHUYecKmnx
(opToocpatoB, nonudocdaTtoB) M OpPraHMYECKMX COeanHEHUN, U MOryT
HaxoOUTbCA B PaCTBOPEHHOM, KOMMOMAHOM WM B3BELWEHHOM COCTOsIHUMU. Kak
npasuno, npeobnagawwen copmon 4aensawTca optodocdaTtsl. [lepexon
coeanHeHun docgopa mn3 ogHom GOPMbl NN (PUNYECKOTO COCTOSIHUA B
Apyrve OCyLLEeCTBSIETCA [OOBOJSIbHO JIErKO, YTO CcO34aeT  CIIOKHOCTU npu
onpegeneHMn Tex WnuM uHblX ero dopm. OOblMHO uMaeHTUUKaAUNA  UX
OCYyLLEeCTBNAETCA Mo npoueaype, C NOMOLLBbIO KOTOPOW NMPOBOAAT onpeaeneHne.
B TOM cnyyae, korga aHanuauMpyroT UIbTPOBAHHYKD Mpoby, roBOpsAT O
pacTBOpeHHbIX dopmax, B MNPOTUBHOM Criydyae — O CyMMapHOM (BariloBOM)

coaepXaHuu.
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PYKOBOOAWMNA OOKYMEHT

MACCOBAA KOHLUEHTPALIUA OBLLEITO ®OCPOPA B MOPCKMUX BOOAX
MeToauka namepeHun poToMmeTpMYECKUM METOAOM

nocrne oKkucreHunsA nepcyan)aTOM Kanus

[ata BBegeHusa — 2011-07-01

1 O6bnacTb NpUMeHeHus

1.1HacTtoawmn  pykoBoasAWMA  OOKYMEHT YyCTaHaBnmMBaeT  MEeTOOMKY
N3MepeHnn (ganee — MeToamKa) MacCcCoBOM KOHLIEHTpaumm obuiero gpocgopa B
npobax MOPCKUX BOA M BOL MOPCKMX YCTbeB pek B awnanasoHe oT 5,0 go
1000,0 MKI/OM®  DOTOMETPUYECKUM  METOAOM  MOCMe  OKWUCHEHWS
nepcynbsgaTom Kanus.

1.2 Hactoawmn PYKOBOAALLMN OOKYMEHT npeaHasHayeH ans
ncnonb3oBaHna B nabopaTopusax, oOcyuwlecTBnsawwmx HabnogeHna 3a

COCTOAHMEM U 3arpAa3HeHnemMm MOpPCKMX BOA.
2 HopmMmaTtunBHbI€ CCbINKN

B HacTosiwem pykoBOAALLEM OOKYMEHTE MWCMNONb30BaHbl CCbIIKM Ha
crnegylowme HopMaTBHbIE JOKYMEHTbI:

FOCT 12.1.005-88 CCBET. Obuwme caHUTapHO-rMrmneHn4eckme TpeboBaHms K
BO34yXy paboyen 30HbI;

FOCT 12.1.007-76 CCBT. BpeagHble BewecTtBa. Knaccudpumkaumsa n odimne
TpeboBaHMa 6Ge30nacHOCTH

FOCT 17.1.3.08-82 OxpaHa npupogbl. 'mgpocdepa. lNpaBuna KoHTpons

Ka4veCcTBa MOPCKUX BOA
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FOCT 17.1.5.04-81 OxpaHa npupogbl. [uapoccepa. [Mpubopbl un
ycTpouncTBa gnga otbopa, nepBnyHOM 06paboTkM U XpaHeHus Npod NpUpoaHbIX
BoA. OOLLMe TeXHMYECKNe yCrnoBus

FOCT 17.1.5.05-85 OxpaHa npupogbl. M'ngpocgepa. Obwmne TpeboBaHUs K
oT6opy Npob NOBEPXHOCTHBLIX N MOPCKMX BOA, NbAa U aTMOCKEpPHbIX OCaaKoB

FOCT P NCO 5725-6-2002 To4HOCTb (MpaBUNbHOCTb N MPELU3NOHHOCTb)
METOOOB W pe3ynbTaTtoB u3MepeHun. Yactb 6. WMcnonb3oBaHue 3HadeHun
TOYHOCTU Ha NpaKTuKe

FOCT P 51592-2000 Boga. Obume TpeboBaHusi kK oT6opy npob

PMIT 61-2003 CH. [Mokasatenu TOYHOCTHN, npaBuUNbLHOCTH,
NPEUN3NOHHOCTN METOOUK KONMYECTBEHHONO XMMMUYECKOro aHanusa. Metoabl
OLEHKU

PMIT 76-2004 T[CW. BHyTpeHHMW KOHTPOSIb KayecTBa pe3yribTaToB

KOJIN4eCTBEHHOIO XMMN4YEeCKOro aHarimsa

M punmMmedyaHMe — Ccbinku Ha ocTtarnbHble CTaHOapTbl U TEXHNYECKUE OOKYMEHTbI

npuBeneHbl B pasgene 4 B pasgenax A2 (npunoxenue A), 63, b4 (npunoxexne b).
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3 TpeboBaHMA K NoKa3aTensaM TOYHOCTU U3MEPEHUN

Mpn cobniogeHun Bcex  pernaMmeHTUpyembliX  METOAMKOW  YCIOBUM
NPOBEOEHUS]  U3MEPEHUN,  XapaKTEPUCTUKM  MOrpeLIHOCTU  pesynbTaTta
N3MEPEHUN C BepoATHOCTbD 0,95 He [OMKHbI npeBbiaTe 3HAYEeHUN,
npuBeaeHHbIX B Tabnuue 1.

Tabnwuuya1-/[duanaszoH N3MepeHnin, 3Ha4eHNS XapaKTEPUCTUK

NOorpewHoOCTN N ee COCTaBIARLNX

[OwanasoH namepeHun Mokasatenb Mokasatenb Mokasatenb
MaCcCOBOM KOHLEHTpaumm NOBTOPSAEMOCTH BOCMPOM3BOANMOCTU | TOYHOCTU (rpaHuLbl
obuwero docdopa (cpegHekBagpatu- | (cpegHekBagpaTude- | MOrpeLHOCT Npu
Yyeckoe OTKIMOHEHWEe| CKOe OTKMOHEeHue BEPOATHOCTMU
X, mkr/am® NOBTOPSIEMOCTM) | BOCMPOM3BOLMMOCTM) P=0,95)
o,, MKr/gm® Og, MKr/am® +A, Mmkr/gm®
Ot 5,00 go 100,00 BKrtOM. 0,05+0,03X 0,08+0,04X 0,16+0,08X
Cs. 100,00 go 1000,0 Bksntou. 0,02X 0,05X 0,10X

4 TpeboBaHUA K cpeacTBaM U3MepeHUn, BCnomMoraTesibHbIM

YCTpOﬁCTBaM, MaTepuanam, peaktmBam

4.171pn  BbINOSITHEHUN U3MEPEHUN TPUMEHSIOT Ccriegylowne cpencrea
N3MepeHuin 1 BCromoraTesbHble YCTPOUCTBa:

— cnekTpodoToMeTp ntoboro Tmna, padboTawwmin Ha AnnHE BOSMHbI 882 HM
C npegenom abConNTHOM OOMyCKaemMonM MNOrpewHocTn  KoadoduumeHTta
nponyckaHna He bonee 1 %, ¢ kloBeTamun anuHom 50 mMm;

— Becbl nnlabopatopHble no NOCT 53228—-2008, BLICOKOro Knacca TOYHOCTH,
C Hambonbwum npegenom B3sewwmBaHus 200 r 1 npegenom Aonyckaemomn

norpewHoctn +10 wmr;
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— Becbl nabopatopHble no NOCT 53228-2008, cpeaHero knacca TOYHOCTH,
c npegenom B3sewwmnsaHna 200 T;

— rocyfapcCTBeHHbIN CTaHOapTHbIM obpasel cocTaBa pacTBopa hocdopa
obwero MCO 7241-96 (nanee NCO);

— posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHoro obvema, ¢
HaKoHeYHukaMmn 1-5 cm®;

— konbbl mepHble no NOCT 1770-74, 2 knacca TOYHOCTU, UCMOSTHEHNA 2,
2a, BMECTUMOCTbI0 50 cm® — 15 WT.;

— nuneTkn rpagympoBaHHble no MOCT 29227-91, 2 knacca TOYHOCTW,
UcnomnHeHus 1, 2, BMecTuMocTbio 1 cm® — 3 wT., 2 cm® — 2 wr., 5 cm® — 3 wr.,

10cm® =1 wWr.;

— nunetkn ¢ ogHowm otmeTkon no FOCT 29169-91, 2 knacca TOYHOCTH,
WCMOSHEHUS 2, BMECTMMOCTbo 5 cm® — 1wT., 10 cm® — 2 Wwr.;

— uunnugpbl no NOCT 1770-74, BmecTuMocCTbiO 50 cm® — 2 wT., 100 cm® —
2 wr., 250 cm® — 1 wr., 500 cm® — 1 wrT.;

— konbbl no NOCT 25336-82, tuna KH wnu T, mncnonHenus 2, TXC,
BMecTUMOCTbio0 100 cm® — 15 wrT.;

— npobupkn no NOCT 25336-82, Tmna N1-10 — 2 wT;

— cTakaHbl no MOCT 25336-82, Tvna B—1, TXC, BMecTumocTbio100 cm® —

1 wr., 250 cm® — 2 wr., 600 cm® — 3 WrT.;

— CTakaHuvkn ans B3eewwuBaHus (6tokebl) no FOCT 25336-82, Tuna
CB-19/9 n CB-24/10;

— Kanunnspbl CTEKIAHHbIE, 3anasiHHble C O4HOro KOHLA;

— BOPOHKK nabopatopHble no NOCT 25336—-82, anameTtpom 36 MM 1 56 MMm;

— NPOMbIBaska;

— CKISIHKW ANS XpaHeHusi Npob 1 pacTBOPOB M3 CBETMIONO M TEMHOMO CTeKna
C 3aBMHYVBAIOLLMMUCA UMM NPUTEPTLIMM Npobkamu, BMecTUMOocTbio 100 cm®,
250 cm®, 500 cm”.
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— nocyga nonuaTtuneHoBasa (NonvnponusnieHoBas) ANs XpaHeHus npob wu
pacTBOpoB, BMecTuMocTbio 100 cm?®, 250 cm®, 500 cm?;
— akBaguctunnatop 439-4-2 no TY-16-10721-79;
— XOnoAuIbHUK BbITOBON;

— anektponnutka no NOCT 14919-83, ¢ 3aKkpbITOMN cNnpansio.

MpwumedyaHune— [onyckaetrcsa Mcnonb3oBaHUe ApYrnx TUMNOB CPEACTB U3MEPEHUN,
nocyabl W BCnoOMoratenbHoro o6opyaoBaHUSA, B TOM  4MCNE WMMOPTHBLIX, WUMELLMX

aHalniorn4yHbole Unu nyywmne MeTporiorm4eckmne XxapaktepucTmuKkun.

4.2 pwv BbINOSTHEHUU N3MEPEHUN MPUMEHSAIOT Crieayowme peakTuBbI:

— aMMOHUM monudaeHoBokucnbIv (Monmnbaat ammonus) no FOCT 3765-78,
y.g.a.;

— ackopbuHoag kucnota no C 42-2668-95, phapmakonenHas;

— Kanun  CypbMsIHO-BUHHOKMCIbIN  (QHTUMOHMATApPTpAT  Kanusa) o
TY 6-09-803-76, y.4.a. (qonyckaeTcs 4.);

— Kanuwn HagcepHokucnbln (kanus nepcynbdart) no FOCT 4146-74, x.u.;

— kucnota cepHas no NOCT 4204-77, x.u.;

— kmcnota congaHas no FOCT 3118-77, y.a.a.;

— HaTpusa rmgpookncek no NOCT 4328-77, u.4.a.;

— xnopodopm no NOCT 20015—-88, oUNLLEHHbIN;

— Boda auctunnuposaHHas no NOCT 6709-72;

— ounbTpbl B6ymMaxHble obes33oneHHble no TY 6-09-1678-86, «benas

JIeHTa».

M pnmMme4dvyaHWUWe — ,D,OI'IyCKaeTCFI ncnosib3oBaHMe peakTmBoB U MaTepunanos,
M3roToBJIEHHbLIX MO p,pyr017| HOpMaTMBHOVI N TEXHUYECKON OOKyMeHTauun, B TOM 4uUcrne

UMMOPTHbIX, C KBanuduKaunen He HUXe ykasaHHOM B 4.2.

5 MeTton usmepeHun

BbinonHeHne wn3MepeHnr MaccoBOW KOHUEeHTpauum obuwero docdopa

OCHOBAHO Ha nepeBode Bcex  dhocdopcodepxawmx  COeaUHEHNN
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cogepxawmxca B npobe B optodoctdaTtbl NyTEM OKUCIIEHUS NepcynbdaTom
Kanusa npu kungadexum [1], [2].

OpTodhochatbl 3atem onpedensarT @OTOMETPUYECKUM METOAOM O
peakumm € MonmbgaTtoM aMMoOHMs. MakcMmMym ONTUYECKOW NNOTHOCTU
obpasoBaBLUEroca coeanHeHnst HabngaeTcsa Npu AsIMHE BOSTHbI 882 HM.

[Mpn aHanmaze npobbl, OTPUNLTPOBAHHOW 4Yepe3 MeMOpaHHbIn UNbTP,
onpenensalT coaepXaHue pacTBopeHHoro obuwero docdopa. Banosoe
cogepXaHue  onpegensalT  aHanuavpysa  TwaTenbHO  NepeMeLLaHHYHo

HeUIbTPOBaHHY NPOBY.
6 Tpeb6oBaHMA 6e30NacHOCTU, OXpPaHbl OKpYXakLen cpeabl

6.1Mpn BbLINONHEHUN U3MEPEHNN MACCOBOM KOHUEHTpauum obuiero
docchopa B MOpCKMX Bogax cobnwopgatoTr TpeboBaHMa ©e3onacHocTy,
YCTa@HOBSMIEHHbIE B  HaAUMOHalbHbIX CTaHgapTax W  COOTBETCTBYIOLLMX
HOpPMaTUBHbIX JOKYMeHTax [3].

6.2l0 cTeneHn BO3OENCTBUSI HA OpraHU3aMm BpeOHble BeLLecTBa,
ncnonb3yemMble rMpu BbIMNOSTHEHUN U3MEPEHUN, OTHOCATCHA K 2 U 3-My Kraccam
onacHoctu no NOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpauusl BpeAHbIX BELLECTB B BO3ayxe paboyen 30HbI
He  [OOfMKHO  MNpeBbilaTb  YCTAHOBSEHHbIX  NpedenibHO  AONYCTUMbIX
KOHUeHTpauun B cootBeTcTBumM ¢ TOCT 12.1.005.

6.4 Npun paboTe c KNCNOTOW N TMAPOOKUCAMM PYKU OOSMKHbI BbITh 3aLLMLLEHbI
pPe3NHOBbLIMM NepyaTkamMmuy, rnasa — 3alnTHbIMU OYKaMMW.

6.50TpaboTaHHble pacTBOPbl KUCMOT W  MOPOOKUCEN CNUBAKOT B
KaHanusaumo rnocne HenTpanmsaunu.

6.6BpegHo pgencTBylowme BelwlecTBa nognexar cbopy v yTunusauuu B

COOTBETCTBUAN C YCTAHOBJ1EHHLIMU MpaBuUIiaMn.
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7 TpeboBaHuA K KBanudnkaumm onepaTopoB

K BbINOMHEHUIO M3MEPEHUN M 0OpaboTke MX pe3ynbTaToB AOMNyCKalTCs
nmua co cpedHum npodpeccnoHanbHbiM 06pa3oBaHMEM CO CTaxeM paboTbl B

nabopartopun He MeHee 6 Mec.
8 TpeboBaHMA K YyCNTOBUAM U3MEPEHUN

[Mpn BbINONHEHUN M3MEpPEHUn B nabopatopun AOSMKHbI BbiTb COBNIOAEHDI
crniegytouime ycrnoBus:

- Temnepartypa Bosgyxa (22+5) °C;

- aTMocepHoe gasneHue ot 84,0 0o106,7 klMa (ot 630 go 800 MM pT. CT.);

- BNIaXXHOCTb Bo3ayxa He 6onee 80 % npu 25 °C;

- HanpsbkeHne B ceTun (220+£10) B;

- YacTtoTa nepemeHHoro Toka (50+1) Iy,
9 Tpeb6oBaHUA K OTOOPY MU XpaHEHUIO NPoOO

Ot6op npo6 npousBogatr B cootBetctBUM ¢ [OCT 17.1.5.05,
OCT 17.1.3.08 u TOCT P 51592. O6opynoBaHne ans otbopa AOMMKHO
cootBetctBoBaTb OCT 17.1.5.04 nTOCT P 51592.

[Mpoby oTbMpaldT B CTEKNAHHYH NOocydy nocne  ABYXKpaTHOro
ononackuBaHuUsi MOPCKOM BOOOM CKMstHKM WM npobkn. O6bem npobebl
150-200 cm°. [ns aHanu3a pacTBOpeHHbIX dopMm obLero docdopa,
dunbTpoBaHMe nNpod OCyLEeCTBNAT HeMeaneHHO nocne oTbopa npobbl B
COOTBETCTBUM C NPUNOXeHnem A.

Bcneoctene 6MOXMMUMYECKOW HEYCTOMYMBOCTM coedunHeHuMn  dpocdopa
onpegeneHve crnegyet NpoBoAUTbL Kak MOXHO BbicTpee nocrne otbopa npobbi.

Ecnun aHann3 He wMoxeT ObiTb BbINOSIHEH B AeHb oTbopa, npoby
koHcepBUpYioT, fobaenss 1 cm® xnopodopma Ha 200 cM® BoAbl, U XPaHAT npu

Temnepartype ot 3-5 °C He bonee 2-3 gHen. XpaHeHne npobbl npu muHyc 18 °C
7
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Bo3aMOXHO o 10 pgHeM npu  3aMopaxmBaHUM B MOJSINITUIIEHOBOM

(monunponuneHoBown) nocyae.
10 MoaroToBKa K BbINOSIHEHUIO U3MEPEHUN
10.1 TlpurotoBrneHue pacTBOPOB U PeaKTUBOB
10.1.1 PacTBOp Mmonndaara aMMOHUSA

PacTBop roToBsT pacTBopeHuem 8,08 r monubgata ammonus B8 90 cm®
Tennon ANCTUNNMPOBaHHOW BOAbl. Ecrin conb He pacTBOpsEeTCsd, OCTaBnSAT
pactBop A0 cnegywowero nHdA. Ecnm pactBop ocCTaetcd MyTHbIM, €ro
PunbTpYyT Yepe3 ByMaxHbIN 06e330MeHHbIN unbTp «benas neHta». XpaHart

pacTBOp B TEMHOM CKMsHKe He Bonee 1 mec.

10.1.2 PactBOp Kanusi CypbMSIHOBUHHOKUCIIOro (aHTMMOHUNTapTpaTta
Kanus)

Ana npurotoBneHus pacteopa 3,35 r kanna CypbMSHOBMHHOKUCIIONO
pactBopsitoT B 100 cm® aucTunnuposaHHoii Bofdbl. PacTBOp XpaHAT B TEMHO

CKIsiHKE B XONOAWUNbHMKE OO MOSBIEHMSA OCaKa.
10.1.3 PactBOp cepHomn Kucnotbl 1:3

B cTakaH BMeCTMMOCTbIo 600 CM> OCTOPOXHO NPUNMBAIOT NPU HEMPEPLIBHOM
nepemewmBaHn 100 cM® KOHLIEHTPUPOBAHHON cepHol kucroTel K 300 cm®
anctunnmpoBaHHon Bodbl. [locne oxnaxgeHust pacTBOp NEepeHocAT B

TOJICTOCTEHHYHO CKITSIHKY.
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10.1.4 CmelwlaHHbIN peakTuB

[ns nonyyeHus cMmellaHHOro peaktms k 200 cm® cepHolt kucnoTsl (10.1.3)
MEeANeHHO MpUnMBaloT Npu nepemelmBaHun 45 cm® pacTBopa MonubaaTa
amMonnst (10.1.1), a 3aTem 5 cMm® pacTBOopa aHTMUMOHUNTapTpaTa Kanwus
(10.1.2). lMony4eHHbIN peareHT XpaHAaT B TEMHOW CKIsSIHKE B XOnoaunbHuke. B

TaKnX yCroBUsIX peareHT yCTONYMB B TedeHne 3 Mec.

10.1.5 PacTBOp acCKOPOMHOBOW KUCIOTbI

PactBop ackopOVHOBOW KUCIOTbl FOTOBAT pPacTBOPEHUMEM 2 I KUCMOTbl B
18 cM® gucTUNNMpoBaHHOW Boabl. [1py XpaHEHUU B XOMOAWSIbHUKE B TEMHOM
CKMsAHKe pacTBop ycTonyms 1 mec.

10.1.6 PacTBOp consstHOM KUCNOTbl, 5 %-HbIN

K 360 cm® auctunnupoBaHHoW — Bogbl  npunuealoT 50 oM

KOHUEHTPUPOBAHHOW CONTAHOWN KNCMOTbI U NepeMeLLNBALOT.

10.1.7 PactBop rugpookucu Hatpus, 10 %-Hbin

PacTBopsitoT 25 I rnapooKucy Hatpus B 225 cM® AUCTUNNMPOBAHHON BOABI.

XpaHAT B NONIM3TUNEHOBOM NOCYAE C NAOTHO 3aBUHYMBAOLLENCA NPOOKON.

10.2 TpurotoBrnieHne rpagympoBOYHbLIX PacCTBOpPOB

10.2.1 'pagyvpoBoYHble pactBopbl rotoBaT wmn3 [CO ¢ maccoBou
KOHLieHTpaLmeit obLuero cpoccopa 0,500 mr/cm®.
BckpbiBaloT amnynly U ee COAepXMMOE MNEepPeHOCAT B CYXYK YMUCTYHO

npobupky. [Ona  npurotoBrieHMst  rpagyupoBoyYHoro pacteopa Ne 1
9
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oT6upator 4,0 cm® obpasLa C MOMOLLBIO YMCTOI CyXOi rpagyvMpoBaHHOM
NUNETKU BMECTUMOCTbIO 5 CM® 1 NepeHOCAT B MEPHYH Konby BMECTVMOCTbIO
100 cm®. OoBoasit 06beM B konGe OO0 MeETKU AVNCTUNNPOBAHHON BOOOW U
nepemMewwmBaot. MaccoBas  KOHUeHTpauuss  obwero  ¢ocdopa B
rpagyvpoBoyHoM pactBope Ne 1 coctaBnseT 20 mr/am® (ecrnu KOHLEeHTpaLums
cdocdopa B NCO He paBHa TouyHO 0,500 Mr/cM®, paccuuTbiBAIOT MacCOBYHO
KOHLUEeHTpaumo dpocopa B rpagympoBodHoM pacteope Ne 1 B coOoTBETCTBUM C
KOHLEHTpaumen KOHKpeTHoro obpasua). [Ana koHcepBaumm gobasBnsawoT 1 cm®
xyiopodpopma. PacTtBop yCTOMYMB MPU XPaHEHUU B XOSIOOUNbHUKE B MSIOTHO
3aKpbITON CKNSIHKE B TeYeHne 2 Mec.

[Ans npurotoBneHna rpagynmpoBoYHOro pacrtsopa Ne 2 nuneTkom ¢ ogHOW
oTMeTKol oT6upatoT 5,0 cm® rpagympoBoyHoro pacteopa Ne 1, nomeLuatoT ero B
MepHy0  Konby BmectumocTbio 100 cM® UM [OoBOAST OO0  METKM
aucTunnupoBaHHon BoadoW. MaccoBasi KOHUeHTpaumsa obuero docdopa B
rpagyvpoBoyHoM pactBope Ne 2 coctasnsieT 1,00 mr/am>. PacTBop xpaHeHuto
He MOAJSIEXMUT.

10.2.2 Mpwn otcytctBum CO pgonyckaeTca UCMNONb3oBaTb aTTeCTOBaHHbIE
pacTBOpbl, MNPUroTOBIIEHHbLIE ©3 aurngpodocdarta kanuma. MeToauka

MPUroTOBNEHNS aTTECTOBaHHbIX PacTBOPOB NpuBeaeHa B NpunoxeHun b.

10.3 TlNoparotoBKa nocyAabl

[Mocyoy, wcnonb3yemyto Ons  onpedernieHnst coeguHeHun  doocdopa,
nepuoanyeckn obpabaTtbiBaloT ropsunm S5 % pacTBOPOM CONSIHOM KUCNOTHI,
nocne 4yero nocyay TwaTtenbHO NPOMbIBAOT AUCTUNITMPOBAHHOW BOLON.

HoBylo nocygy wunn nocygy nocrne aHanu3a CuribHO 3arpsi3HEHHbIX Npob
3anmMBaloT Ha HECKOSIbKO 4YacoB KOHUEHTPUPOBAHHOM CEPHOM KUCITIOTOW, 3aTEM
npomMbiBalOT BOoAOW. CHMHMIN HaneT Ha CTeHKax Konb MOXHO YCTpaHuUTb
npomMbiBaHneM 10 % pacTBOPOM LLIESNOYM.

Mcnonb3oBaTb Nocyay Ans ApYrux onpeaeneHnin He pekoMeHayeTcs.
10
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11 YcTaHOBReHue rpagaympoBOYHbIX 3aBUCUMOCTEMN

11.10ns BbINOSIHEHUA WN3MEPEHUN YyCTaHaBMMBAKT PagynpPOBOYHbLIE
XapaKTepUCTUKM B ABYX AManasoHax MacCoBbIX KOHUEHTpauun obuiero
doocdopa.

[vanasoH 1 Ons MaccoBbIX KOHUEHTpauuin obuiero docdgopa ot 5 go
100 mkr/gm®.

Ana npurotoBneHus o6pasyoB Ans rpagyvpoBkM B MepHble KONobl
BMeCTUMOCTbio 50 cM® rpagyvpoBaHHbIMM NUMeTKaMu BMeCTUMOCTbio 1, 2
n 5 cm® BrHocsT 0; 0,25; 0,50; 1,50; 2,50; 4,00; 5,00 cM® rpagyvpOBOYHOTO
pactBopa Ne 2 ¢ maccoBon KOHUeHTpaumen obuwero docdopa 1,00 Mr/am®,
A0BOAAT 0OBbEM pacTBOPOB 40 METOK AUCTUNIMPOBAHHOM BOAOW U TWATENbHO
nepemelumsaoT. MaccoBble KOHUEHTpauun docdopa B Nosly4eHHbIX obpasuax
paBHbl cooTBeTcTBEHHO 0; 5,0; 10,0; 30,0; 50,0; 80,0; 100,0 MK/ am®,

Kaxxgbln obpasel, ons rpagyvpoBKM roTOBAT napasnnenbHO He MeHee Tpex
pas.

[vanasoH 2 Ans MaccoBbiX KOHUEHTpauun obuwero doccopa ot 100 go
1000 mkr/gm>.

[na npurotoBneHmsa obpasuoB Ons rpagyvpoBKM B MepHble KOnbbl
BMECTUMOCTbI0 50 cM® rpagyvpoBaHHLIMU MUMNETKaMu BMECTUMOCTbIO 1, 2 1
5 cm® BHocaT 0; 0,25; 0,50; 1,00; 1,50; 2,50 cM® rpagyMpOBOYHOIO pacTBOpa
Ne 1 ¢ mMaccoBon KoHUeHTpaumen obuiero gocdgopa 20,00 Mr/am®, goBogsaT
00bEM pacTBOpPOB A0 METOK AUCTUNMPOBAHHOW BOOOWM UM TWATENbHO
nepemMelumBatoT. MaccoBble KOHUeHTpauun obliero gocgopa B NomyyYeHHbIX
o6pa3suax paBHbl cooTBeTcTBEHHO 0; 100; 200; 400; 600; 1000 Mr/am°.

Kaxxgbin obpasel, ons rpagyMpoBKM roTOBAT napasnnenbHO He MeHee Tpex
pas.

11.2[0na nocTtpoeHna rpagympoBOYHOro rpadguka (rpagynmpoBOYHOWM
XapaKTEPUCTUKN) COOEPXKMMOE Kaxaon Konbbl MOMHOCTbIO MNEPEeHOCAT B

KOHUYeckme Konbbl Ha 100 cm® u [o0aBnsAT K HAM nocriegoBaTenbHo 1,4 cm?®
11
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cMellaHHoro peaktvea u 0,35 cm® pacTBopa ackopGWHOBOW KWUCMOTbI.
PacTtBopbl nepemMelumnBardT M 4Yepe3 S5 MUH U3MEPSOT UX OMNTUYECKYHO
NSIOTHOCTb NpU ANnHE BOMHbI 882 HM B KloBeTe ANuMHOM 50 MM OTHOCUTESLHO
ANCTUNNUPOBAHHOM BOAbI.

CpepnHee 3Ha4YeHne onTUYecKom NIOTHOCTU XOSOCTOro onbiTa (pacTeopa, He
cogepxawero pobaskm obuwero docdopa) BblMMTAOT U3 YCPEeOHEHHOro
3Ha4YeHns ONTUYECKOWM MIOTHOCTU PacTBOPOB, coaepxalunx nobasku obuiero
docdopa.

[(pagynpoBOYHLIM rpadouK CTPOAT MO CPeaHUM 3HAYEHUSIM OMNTUYECKOM
NSIOTHOCTM B 3aBMCUMOCTU OT KOHLEeHTpauum obwero gpocdopa.

11.3 [pagyvpoBOYHbIE 3aBMCUMOCTU HeObXoAMMO YyCTaHaBnMBaTb He
pexe OoOgHOro pasa B rog n obs3aTtenibHO KaXabl pa3 nocre NpuroToBneHus

HOBbIX PacTBOPOB WK PErynupoBku npubopa.

12 KoHTpoOnb CTabunbHOCTH rpagympoBOYHOM

XapaKTepUCTUKH

12.1KoHTponb CTabunbHOCTU rPagyMpoOBOYHOM XapaKTEPUCTUKM NPOBOOAT

Kaxgblh pa3 nepen BbIMOSIHEHMEM UW3MEPEHUA MACCOBOW KOHLIEHTpaumm
obwero ocdopa B cepumn npob. Cpeacresamm KOHTponsa sBNSKOTCA obpasupbl,
ncnonb3yemMble OS5 YCTaHOBMEHUS rpagympoBoYHON 3aBucumocTtn no 11.1 (He
MeHee 3 ANs KaXX4on rpagynpoBOYHON 3aBUCUMOCTM).

pagynpoBOYHAa  XapakTepucTMka  cyuTaeTcs  cTabunbHoOMm  npu
BbIMOSIHEHUM CeayoLWero ycrnoBus

| X-C|<og, (1)

roe X — pesynbTaT KOHTPOSIbHOIO W3MEPEHWA  MacCOBOM KOHLEHTpauuu
obLuero pocchopa B obpasLie, MKr/am>;

C — npunncaHHoe 3Ha4YeHMe MaccoBOM KOHLEeHTpaunmn obuiero gpocdopa B

obpasue, Mkr/am>;

12



PO 52.10.739-2010
Or — MNoKasaTeflb BOCNPOM3BOAMMOCTM AOnd KoHueHTpauun C, MKr/om®
(Tabnuua 1).

Ecnn ycnosue ctabunbHOCTU He BLINOMHAETCA Ans OgHOro obpasua ans
rpagympoBkn, Heo6XoaAMMO BbIMNONHUTL MOBTOPHOE M3MepeHue 3Toro obpasua
ANS UCKIYeHUs pesynbTaTta, cogepxawlero rpybyto norpewHocts. [lpu
NMOBTOPHOM HEBLINOMHEHUN YCNOBUS!, BbISICHAIOT MNPUYUHBI HECTAOMNBHOCTM,
YCTPaHSAT NX U MOBTOPSIOT U3MEPEHNE C UCMONb30BaHNEM ApYrMx obpasLos,
npeanycMoTpPeHHbIX MeToaukon. Ecnun rpagynpoBoyvHas xapakTepuctmka BHOBb
He OyaeT yooBneTBopATb yCrosuio (1), ycTaHaBnNMBakT HOBYIO rpagnpOBOYHYHO
3aBMCUMOCTb.

12.2Pa3HocTb  Mexay pesynbtatoM usMmepeHns X U NpunucaHHbIM
3Ha4YeHMeM MacCcoBOW KOHUeHTpauum C O0SmKHa MMEeTb KakK MONoXUTernbHoe,
Tak U oTpuuaTenbHoe 3HayeHue. Ecnn Bce 3Ha4YeHus UMeT OAMH 3HaK, 3TO
CBMAETENLCTBYET O HANUYMM cucTemMaTudeckon ownbkn. B aTom cnyyae Takke

TpebyeTcsl yCTaHOBUTb HOBYHO FPaanpOBOYHYIO0 3aBUCUMOCTb.
13 NMopsaoK BbINONMHEHUE U3MEePEeHUN

OTMepMBAIOT MEPHbLIM LIMITMHAPOM BMECTUMOCTbIO 50 cM® ABe anuKBOTbI NO
50 cm® OTUNBLTPOBAHHOW (MPU OMpPeAeneHMM MaccoBOWM KOHLEHTpaLmu
pacTBOpeHHOro obuiero ¢occopa) wnm TWaTENbHO NepeMeLllaHHOon
HedMNbTPOBaHHOW (NpV onpederieHnn BanoBOro coaepxaHusi obuwero
docdopa) aHannanpyemon Bodbl, NOMELWAT UX B TEPMOCTOMKMUE KOHUYECKNE
kon6bl Ha 100 cM® 1 o6aBnsT K kKaxaol anukeoTe 0,5 T nepcyrnbdgara Kanus.

PacTBOp BbiNapuBaloT Ha anekTponnuTke Ao obbema 8—-10 cm®. [Ans
BbiMapnBaHNA MOPCKMX BOL C BbICOKOM COJSIEHOCTbIO B Konby Heobxoammo
ONMyCTUTb CTEKNSHHbIE Kanunnspbl, 3anasiHHble C OAHOro KoHua, Ans
PaBHOMEPHOIO KUMEHUSI pacTBOPOB, TakK Kak B MPOTMBHOM cCriyvyae pacTBop

MOXET BbIOPOCUTb 13 KOMOBLI.

13
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Ecnn aHanuampyetca oTdunbTpoBaHHaa npoba, nocne oxnaxgeHust o
KOMHaTHOM TemnepaTypbl coaepXumoe Komnbbl KOMMYECTBEHHO C MOMOLLbHO
AVICTUMINIMPOBAHHON BOAbI NEPEHOCAT B MEpHble Konbbl BMECTUMOCTbI0 50 cm®
yepe3 BOPOHKM gunameTpoMm 25-36 MM W [OBOOAT pacTBOp A0 METKU
AUCTUNNIMPOBaHHON BOOOMN.

[Mpn aHann3e HedUNbLTPOBAHHOW NPOOLI ee PUNLTPYIOT, NpeaBapuUTESbHO
oxnagme, 4Yepe3d unbTp «benas  neHTa», MNPOMbITbIA  ropa4ven
AVUCTUNNNPOBAHHOW BOAOW, B MeEpHble Konbbl BMecTumocTbio 50 cm®,
ononackueawT npoonpkKn n PUNbTP HebonNbLWNUM KOSIN4EeCTBOM
ANCTUNNUPOBAHHOM BOAbl, cobupasi NpPOMbIBHbIE BOAbI B TE€ & KOMObI.
[loBoasT pactBop B MeEPHOW Konbe A0 METKM AUCTUNNMPOBaAHHOW BOOOW U
nepemeLunBatoT.

PactBopbl K3 MepHbIX KONG MNEepeHoCAT B CyxXue KOHMYeckne wunm
NNOCKOOOHHbIE Konobl BMecTUMoCTblo 100 cm® u npunueatT
nocnepoBatensHo 1,4 cm® cMmelwaHHoro peaktea u 0,35 cm® pacTBopa
ackopbuHoBon kMcnoTbl. PactBop elle pas nepemMewmBaroT U 4yepe3 5 MUH
N3MEPSIIOT  ONTUYECKYD MNMIOTHOCTb B  KioBeTe AnvHon S50 MM Ha
cnekTpodoToMeTpe npu AnuHe BOMHbl 882 HM OTHOCUTESIBHO KHOBETbLI C
AUCTUNNIMPOBaHHON BOOOMN.

OQHOBpPEMEHHO MPOBOAAT XONOCTOM OMbIT, ANsl 4Yero B ABe Konbbl
nomewawT no 50 cm® AOUCTMNNWPOBaHHOW  BOAbl,  NpuBaBnsOT
nocnepoBatenbHo 1,4 cm® cMmelwaHHoro peaktuea um 0,35 cm® pacTBopa
aCKOpOMHOBOW KMCMOTbI U MPOBOAAT N3MEPEHME TaKKe Kak 1 npobbl. B TeueHne
paboyero [OHs [OOCTaTOYMHO BbINOMHUTL XOSIOCTOM ONbIT OAWH pas, ecnu

NCMOJIb3YIOTCA OOHU N TE€ XKEe peaKTUBLI.
14 O6paboTKa pe3ynsTaToB U3MEepPEeHNN

14.1BbluncnaoT 3HayYeHMe ONTUYECKOW MIIOTHOCTU A,, COOTBETCTBYHOLLEE

KOHLEeHTpaumn obLero gpocdgopa B npodbe no gopmyrne

14
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A=A-A,, (2)
roe A — cpegHee 3HayeHWe OMTUYECKOM MAOTHOCTM aHanmM3anpyemonm npodbl
BOAbl, MOSTy4EeHHOE B Xo4e onpeaeneHus;
A; — cpegHee 3Ha4YeHne ONTUYECKOM NITIOTHOCTM XONOCTON Npobbl.
Mo cooTBeTCTBYyHWOLIEN [PaAAYyUPOBOYHOM  XapaKTepuUCTUKe  Haxooar
MacCOBYI0 KOHLIeHTpauuto obuiero poccopa B aHannampyemon npobe soabl X,

MKI/AM°, COrmacHo NonyYyeHHOMY 3HAYEHMIO ONTUYECKON NMOTHOCTH Ay.

14.23a pesynbTtar X NpUHMMAlOT cpegHee apudmMeTuyeckoe U3 [OBYX
napannesibHbIX ~ U3MepeHurn  KOoHUeHTpauunm obwero docdopa, ecnu
pacxoXOeHne Mexay HMMKM He npeBbllaeT npegenia noBTOPSAEMOCTU I,
KOTOpPbIN BbIYNCNAIOT No hopmyrie

r=2,77 o,, (3)
roe o, — nokasartersib NoBTOpAeMocTn no Tabnuue 1, MKF/aMm>.

Ecnu pacxoxgeHne npeBblllaeT npegen noBTOPSIEMOCTH, BbIMOMNHAKOT
NOBTOPHOE un3MepeHne paboumx npob. [llpn NOBTOPHOM pacxoxgeHun
pes3ynbTatbl aHanu3a OpakylTcs, a B nabopatopum nNpoBOAUTCS BbIICHEHME
NPUYKUH, NPUBOAALLNX K HEYAOBIETBOPUTENBHBIM pesynbTaTam.

14.3Pe3ynbTat u3MepeHWn B [OOKYMEHTax, npedycMaTpuBaloWmMx ero

MCMonb30BaHWe, NPeACTaBnsoT B BUAE
X = A, mxr/am® (P = 0,95). (4)

rne X — cpepHee apudMeTMyeckoe 3HauYeHue ABYX pe3ynbTaToB U3MEepPEeHUi,
yOooBneTBopsoLLee YCNoBUO NOBTOPSEMOCTU B COOTBETCTBUMU C 14.2;
+ A — rpaHuuUbl XapakTepUCTUK NOrPeLLIHOCTN pe3ynbTaToB U3MepeHUn ans

[iaHHON MaccoBOW KOHLIEHTpaLmu obLero docdopa (Tabnuua 1), mkr/am®.

MpumedaHwune—B cnyyae, ecnu pesynbTaT USMEPEHUIN MACCOBOW KOHLEHTpaumm obLiero
docgopa HwKe rpaHuubl AnanasoHa U3MepeHun, B pesynbTaTe U3MepeHuUn yKasbliBalT «MeHee

5,00 Mkr/am».
YUnucneHHble 3HaveHud pe3ynbTata WuamMepeHud AOOJTIKHbl OKaH4YMBATbCAH

LMdpo TOro e paspsiaa, YTO U 3HAaYEHUS! XapaKTEPUCTUKM NOrPELIHOCTHU.
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15 KoHTponb KavecTtBa pe3ynbTaTOB U3MEpPEeHUn npu

peanusauuu MeToguKu B naboparopum

15.1 OOwme nonoxeHus

15.1.1 KoHTponb kayecTBa pe3ynbTaTOB MW3MEPEHUM MpU peanu3auuu
MeToaMKM B flabopaTopun npegycmaTpmBaeT:

onepaTuUBHbIA  KOHTPOSIb  UCMAOSMHUTENEM  npouenypbl  BbIMNOSIHEHUS
namepeHmn (Ha OCHOBE OLIEHKM TMOBTOPSEMOCTM U MNOrPELUHOCTM NpU
peanusaunmn oTAeNbHO B3ATON KOHTPObHOMW npouenypbl);

KOHTPOSMb CTabWUIIbHOCTM pe3yribTaToB U3MEPEHUM (Ha OCHOBE KOHTPONS
CTabuNbHOCTN CpeaHeKBaApaTUYECKOro OTKIMOHEHUA BHYTpunabopaTopHOM
NPEeUn3MOHHOCTM 1 MOrpeLLHOCTU pe3ynbTaToB aHanmsa).

[nanasoH un3MepeHun, 3HaAYeHUs  npegenoB  MNOBTOPSEMOCTM U
BOCNPOM3BOANMOCTW NpuseneHbl B Tabnuue 2.

T a6 nwunuuyu a 2 — [Ouana3oH W3MEPEHUA, 3HAYEHUS npeaenos

NOBTOPSIEMOCTM M BOCNPOU3BOAMMOCTU NPU OOBEPUTESNTIBHON BEPOSATHOCTU

P=0,95

[wnana3oH nsmepeHun lMpenen nosTOpsieMocTn Mpepen Bocnpon3sogMMoCTy
MaCCOBOM KOHLIEHTpauuu (onsa oByx pesynbTaToB (3HauyeHue gonyckaemoro

obuwero cdocdopa napannenbHbIX pacxoXaeHusa mexay OByMS
onpeaeneHun) pesyrnbTaTtamu N3mMepeHun,

nony4YeHHbIMN B pa3HbIX

X, mkr/gm® r, , Mkr/om® nabopartopusix)
R, mkr/om®
Ot 5,0 no 100,0 Bkstou. 0,14+0,08X 0,22+0,11X
Cs. 100,0 go 1000,0 Bkntou. 0,06X 0,14X

15.1.2 OueHkn BHYTpurabopaTtopHOM NPELU3MOHHOCTU U MOrpeLlHOCTU

16



PO 52.10.739-2010
MOryT OblTb NPOBEAEHbl C WCMOMb30BAHWUEM anropuTMOB, W3IOXEHHbLIX B
pekomeHgaumsax PMIT 61 npu peanusaumm 3TUX anroputMOB B KOHKPETHOM

nadopartopun.

MpumedyaHwUe — [JonycTMo, Ha HayanbHOM 3Tane BHEAPEHUS MpoLeaypbl
BHYTPEHHEr0 KOHTPOSS MM NPU CNOXHOCTU opraHu3aummn B nabopatopun paboT no oueHke
nokasaTenen kayecTBa pe3ynbTaToB aHanu3a MOPCKUX BoA, labopaTopHble XapaKTepUCTUKK
NOrpPEeLHOCTN yCTaHaBNMBaTb pac4YeTHbIM CNocoBOM Ha OCHOBE CreayloLnX BblpaxeHun A,

Og

=084A; Ri=084R; o, =~

b

15.1.3 [lepnoanyHOCTb KOHTpPONS pernameHTupytoT B PykoBoactee no
kayecTBy nabopaTtopun (MNu OPYyroMm AOOKYMEHTE CUCTEMbl Ka4decTBa,
pernameHTMpyowemM npoueaypbl BHYTPUiabopaTOpHOro KOHTPOMs) C y4eToM
TpeboBaHun PMI” 76.

MpumedyaHuwue — lNpn HeOGXOANMOCTM MPOBEPKY NPUEMMEMOCTU pPe3ynbTaToB
N3MepeHnin, nomnydeHHbIX B AByX Nabopatopusax, nposogat no NOCT P NCO 5725-6 ¢

NCNOSb30BaHMEM 3HAYEeHU Npeaena BOCNPOM3BOAMMOCTU R, NpuBeaeHHOro B Tabnuue 2.

15.2 OnepaTUBHbLIN KOHTPOSb MOBTOPSAEMOCTH

[nsa KOHTponsa noBTOpAEMOCTM NpoOy BOAbI AENAT Ha ABe YacTu U NpoBOAAT
napannenbHble N3MePEHNs B COOTBETCTBUM C pasgenom 13.

Pe3ynbTaT KOHTPOMbHON nNpoueaypbl r, MKM/AM®, paccuMTbiBalOT MO
doopmyne

rK=|X7_X2|J (5)

roe X;, X, — pesynbTartbl U3MEepeHUn MacCoBOW KOHLEHTpauum dpocdaToB B
npo6e, Mkr/am°.

Pe3ynbTaT KOHTPOSIbHOM Npoueaypbl 4OSMKEH YO0BNETBOPATL YCNOBUKO

re<r, (6)

rae r— npenen NoBTOPSIEMOCTU r, MKI/AM®, B COOTBETCTBUM C Tabnuuei 2.
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[Mpn HeBbINOMHEHMM ycnoBua (6) npouenypy uamepeHus nosTopstoT. [pu
MOBTOPHOM HEBBLINOSTHEHUN YCIOBUS (6) BbISICHAOT MPUYMHbI, NpuBoAALME K

HeyOoBMNeTBOPUTESNbHBLIM pe3yfibTaTaM, U YCTPaHSAT Ux B cootBeTcTBUM ¢ PMI™ 76.

15.3 KoHTpOonb nNOrpewHoCcT! BbIMNOSIHEHUA U3MEpPEeHUn ¢

ucnonb3oBaHUeM MmeToAa A006aBOK

15.3.1 KoHTponb npoBOOAT MNyTEM CpaBHEHUA pe3yribTaTtoB OTAeNbHO
B3SITOM KOHTPOJSIbHOW npouenypbl K, ¢ HopMmaTneom KoHTpons K.

Pe3ynbtaT KOHTponbHOM npouenypbl K, MKr/AM®, paccuuTbiBalOT MO
dopmyrne
K.=|x-x-Cl, (7)

rie X — pe3ynbTaT KOHTPOMbHOMO W3MEPEHUs] MacCOBOM KOHLEHTpaLuu

obLuero hoccopa B npobe ¢ U3BecTHON A06aBKON, MKI/AM®;

X — pe3ynbTaT KOHTPOIILHOIrO M3MEPEHVSt MacCOBOM KOHLEHTpaLn obLuero
docdopa B paboueit npobe, Mkr/am>;

C — Benv4mHa no6aeku, MKr/om®.

15.3.2 HopmaTtuB KoHTponsi norpewwHocTM na6opatopum K, mr/om’,

paccynTbLIBaOT Mo popmyre

K= JA,) +A,,), (8)

roe A,y — 3HaYEeHUs XapakTepPUCTUKM MOrPELUHOCTM pe3ynbTaToB M3MEepPEeHUN,

YCTaHOBJIIEHHbIE B nabopaTtopumn npw peannsaunu MeTOOMKN,
COOTBETCTBYIOLUME MACCOBOW KOHUEHTpauum obuwero docdgopa B npobe c
n06aBKoiA, MKr/aM>;

A,x — 3HAYEHNS XapaKTEePUCTUKN MOrpeLLlHOCTN pe3ynbTaToB U3MEPEHUN,
YCTaHOBJIEHHbIE B nabopaTtopumn npwu peanusauunu MeTOOMKN,
COOTBETCTBYIOLUME MACCOBOW KOHUeHTpaumm obuero doccopa B paboyen

npo6e, MKr/am>.
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Ecnu pesynbTaT KOHTpONbLHOM Npouenypbl K, yooBneTBOpSAET YCNOBUIO
| K| = K, (9)
npouenypy aHanmsa npusHarT yaoBeTBOPUTENBHON.
15.3.3 lpu HeBbINONHEHMM ycroBust (9) KOHTPOSbHYK — npouenypy
nosTopPsOT. [Mpy NOBTOPHOM HEBLIMONTHEHUN YCIIOBUA (9), BBIACHAIOT NPUYUHGI,
npuBoAsALLME K HEeYOOBNETBOPUTENbHBIM pedyribTaTtaM, U MPUHUMAKT Mepbl No

NX YCTPaHEHUIO.
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MpunoxeHue A

(pekomeHgyemoe)

NMpoBeneHune hmnbTpoBaHUA NPOO6 MOPCKOU BOAbI

A.1Ha3HayeHue n obnactb NPUMeHeHusA

HacTosiliee npunoxeHve pernameHTMpyeT npoueaypy npoBedeHust UnbTpoBaHMS

npo6 MopcKkowr BoAbl NpY ONpeaeneHnm pacTBopeHHbIX hopm obuiero docdopa.
A.2 O6opyanoBaHue, BCcnoMoratesibHble yCTPOMCTBA

A.2.1 Kon6a ¢ Ty6ycom (ByHaeHa) no FTOCT 25336-82, BMecTuMocTbio 500 cm>.

A.2.2 dunbTpbl MeMmbpaHHble «Bnagunop M®PAC-OC-2» no TY 6-55-221-1-29-89, c
pasmepom nop 0,45 MKM unu gpyroro Tuna, paBHOLEHHbIE MO XapakKTepucTukam, unm
punbTpbl OyMaxHble 06e330MeHHbIE «CUHASA NeHTa» no TY 6-09-1678-86.

A.2.3 BopoHka BroxHepa Ne 1 unn Ne 2 no TOCT 9147-80.

A.2.4 Hacoc BakyyMHbIW.

A.2.5 TpyOkM nnacTMkoBble COEANHUTENBHbIE.

A.2.6 lNpombiBarnka.

A.3Tpeb6oBaHus 6e3onacHOCTU

Heobxogumo cobniogate obuwme TpeboBaHua TexHuku GesonacHocTn npu pabote B

XMMU4Yeckux nabopatopusix.

A.4 Tpeb6oBaHuA K KBanugpukaumm onepaTtopoB

dunbTpoBaHne npob MOXEeT npoBOAMTb MHXeHep wunu nabopaHT, npoleawmni

cneunarnbHYK NOAroToOBKY.
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A.5 Cxema npoBeaeHua cpunbTpoBaHUA

A.5.1 Ouncrka memopaHHbIX (pUNbLTPOB

Ona  ouYnucTtkm OT OpraHuYecKknx BewecTB MeMOpaHHble UAbTpbl KUNATAT B
ANCTUNNMPOBaHHON BoAe Tpu pasa no 20 MWH, Kaxabli pa3 MeHss Boay. M36bITok Bnarm ¢
MeMbpaH nocne KUnaYyeHus yaansaoT, NpoMokas nx o unbTpoBasnbHy bymary. XpaHaT B

CKNSAHKE C LUMPOKUM FOpfioM ¢ NpunindgoBaHHOM NPo6Kon.
A.5.2 NpoBeneHne punbTpoBaHUA

Mpoby mopckon Boabl PUNBTPYIOT Yepe3d MembpaHHbi hunbTp ¢ agnametpom nop 0,45
MKM MU OUNBTP «CUHSISt MeHTay, oT6packbiBasi Npu 3ToM nepsble 20 cm® dunbTpata. [ns
3TOro cobupatoT yCTaHOBKY B COOTBETCTBMM C pucyHkoM A.1, nomewiaroT punbTp Ha OHO
BOPOHKM Ansi oMNbTPOBaHMS U BKAOYAKOT BaKyyMHbIM Hacoc. PaboTy BakyymMHOro Hacoca

HeobX0AMMO NOCTOSAHHO KOHTPONMPOBATb.

1 — npoba BoAbl; 2 — BOPOHKA Ansa unbTpoBaHus; 3 — ounbTp; 4 — Konba byH3eHa;

5 — BaKyyMHbI UNn BOAOCTPYMHbIN HAcoc; 6 — TpybkM coeanHNTEnbHbIE.

PucyHok A.1 — YcTaHoBka anst omnbTpoBaHms Npobbl BOAbI
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MpunoxeHune b

(pekomeHgyemoe)

MeToauka
NPUroTOBNEHNA aTTECTOBaHHbIX pacTBOpOB aurnapodocdarta kanusa
AP1-P, AP2-P, AP3-P pna yctaHoBneHus rpaaynpoBOYHbIX
XapaKTepPUCTUK NPUOOPOB U KOHTPOJSISi TOYHOCTU pe3ysibTaTOB U3MEPEeHUN

MacCcoBOM KOHLeHTpauuu obLero hochopa B MOPCKUX Boaax

B.1 HasHauyeHue 1 o6nacTb NpUMeHeHus

HacTosiwasa meTtoauka pernameHTvMpyeT npoueaypy MNpUroToBEHUSI aTTeCTOBaHHbIX
pactBopoB  aurmgpodocdata  Kanus,,  NpedHas’HauYeHHblX  Ans  yCTaHOBNEHUS
rpagyMpOBOYHbIX XapaKTEPUCTUK MU KOHTPOSSt TOYHOCTU pe3ynbTaToB U3MEPEHMI MaCCOBOM

KOHUEeHTpaumm obuiero dpocopa B MOPCKMX BOAAX.
B.2 MeTponornyeckme xapakre pucTuku

MGTpOJ’IOFVI'-IeCKVIe XapaKTepuUCTUKM aTtTeCtoBaHHbIX pacCTBOpPOB MNnpuBedeHbl B Tabnuue
B.1.

T ab6nwunuab1- Metponornyeckne xapakTepmMCTUKM aTTECTOBaHHbIX PacTBOPOB

aurngpodocgata kanms

HanmeHoBaHue XapaKTepucTnkmn 3HaveHune XapaKTepucTtunkm and
aTTeCToBaHHOIo pacTBopa
AP1-P AP2-P AP3-P

ATTecToBaHHOE 3Ha4YeHMe MaccOoBOU
KOHUEHTpaumMm obuwero docdopa,
mr/om® 100,00 20,00 1,00

paHnubl  MOrpewHoOCT  MaccoBOW

KOHUEeHTpaumm  obwero  docdopa
(P=0,95), mr/gm® +0,52 + 0,23 +0,02
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B.3 CpeactBa usmepeHnun, BcnomoraTtesibHble YCTPOUCTBA, peaKTUBDI

5.3.1 Becbl nabopatopHble no NOCT 53228-2008 , BbICOKOro Knacca TOYHOCTW, C
Hanbonbwum npegenom B3eewwmBaHua 200 r v npegenom AOMyCKaeMoW MOrpeLLuHoCTH
+10 wr.

6.3.2 Konbbl mepHble no NOCT 1770-74, 2 knacca TOYHOCTM WCMOMNHEHUs 2, 2a,
BMecTUMOcCTbio 500 cm® — 1 wT., 100 cm® — 1 wr. , 50 cm® — 1 wr.

B6.3.3. Munetkn no NOCT 29169-91, ¢ ogHOM OTMETKOW, 2 Knacca TOYHOCTU, UCMOSTHEHUS
2, BMecTUmocTbio 10 cm® — 1 wt., 5 cm® — 1 wr.

B.3.4. MNunetka no NOCT 29227-91, rpagynpoBaHHas, 2 Kracca TOYHOCTU, UCMONHEHNS
1, BMECTMMOCTbIO 2 cM® — 1 WwT.

5.3.5 CrakaHuuk ans B3sewwvBaHus (6tokc) no FOCT 25336-82, Tnna CB-19/9 .

6.3.6 BopoHka nabopatopHas no FOCT 25336-82 guametpom 56 mMMm.

6.3.7 WnaTtenb.

5.3.8 lNpombiBarka.

5.3.9 Okeukatop no NOCT 25336-82, ucnonHenus 2 ¢ anametpom kopnyca 140 mm nnu
190 Mm.

5.3.10 Wkad cywmnbHbI 06wenabopaTopHOro HasHa4YeHus.

B.4 UcxoaHble KOMMOHEHTbI aTTeCTOBaHHbIX PacCTBOpPOB

6.4.1 Kanun docdopHOKUCNbIN OAHO3aMeLLEeHHbIN  (aurngpodocdar  kanua) no
FOCT 4198-75, x.4., c cogepxaHmem ocHoBHoro BewectBa KH,PO4 He meHee 99,5 %.

6.4.2 Kanbuma xnopug ©Ge3ogHbin no TY 6-09-4711-81, 4., 6e3BOAHbLIN
rpaHyfiMpoBaHHbIN.

6.4.3 Bogoa guctunnupoBaHHas no FOCT 6709-72.

5.4.4 Xnopodopm rno NOCT 20015-88, ounLLEeHHbIN.
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B.5 Mpoueaypa NnpuroToBrieHNs aTTeCTOBaHHbIX PacTBOPOB

aurngpodocdara kKanusa
B.5.1 NpurotoBneHune atrectoBaHHoro pacrteopa AP1-P

Ha ananuTuyecknx Becax B3BeLUMBAKOT B BHOKCE C TOYHOCTbIO A0 YeTBEpPTOro 3Haka
nocne 3anaton 0,220 r pgurugpodocdaTta kanud, npenBapuUTenbHO BbICYLUEHHOMO B
cywunbHoM wkady npu Temnepatype 105-110 °C B TeyeHve 1 4 1 oxnaxgeHHoOro Ao
KOMHaTHOW TemnepaTtypbl B 3KCMKaToOpe Hag Xnopuaom Kanbuus. KonmyecTBeHHO nepeHocaTt
HaBECKY B MEPHYI konby BMECTUMOCTbIO 500 cm®, pacTBOPSAIOT B CBeXeneperHaHHou
AVCTUINMpOBaHHON Bofe, AobGaensioT 2 cm® xmopodopma, [OBOAST 06bEM pacTBopa Ao
METKM, n nepemewmnBaroT. [lepeHOCAT pacTBOp B TEMHYH CKIAHKY C MSIOTHO
3aKpbiBatoLencs npobkomn.

[Mony4eHHOMY pacTBOpY MPUNUCLIBAOT MAacCOBYIO KOHLIeHTpauuto poccpopa 100 Mr/am°.
B.5.2 NpuroTtoBneHune atrectoBaHHoro pacrteopa AP2-P

MuneTtkon ¢ ogHon oTmeTkon oTbupatot 10 cm® pactBopa AP1-P, nomewatoT ero B
MepHyto Konby BmecTumocTbio 50 CM3, JoBoaAT  go METKMU CBeXeneperHaHHOn
OUCTUNNIMPOBAHHOM BOAOW U nepemMelumBaloT. [1epeHOCAT pacTBOp B TEMHYHK CKMASHKY C
NMOTHO 3aKpblBatOLLENCA NPOOKON.

[Mony4eHHOMY pacTBOpY NPUNUCLIBAOT MAcCOBYO KOHLeHTpauuio dpocgopa 20,0 Mr/am,
Bb.5.3 NpurotoBneHune artrectoBaHHoro pacrteopa AP3-P

MuneTkon C OOHOM OTMETKOM OTbuparT 5 cm® pactBopa AP2-P, nomewaioT ero B
MepHyto konby BmectumocTbio 100 CM3, OOBOOAT OO0 METKM CBexeneperHaHHou
OUCTUNNIMPOBAHHOM  BOAOW U nepemMelunBaloT. [1epeHOCAT pacTBOp B TEMHYHK CKMSIHKY C
NNOTHO 3aKpblBatOLLENCA NPOOKON.

[Mony4eHHOMY pacTBOpY NPUNUCLIBAOT MAcCOBYO KOHLeHTpauuio docgopa 1,00 Mr/am,
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B.6 PacuyeT MeTponorn4eckmx xapakTepucTuK aTTeCToBaHHbIX pacTBOpPOB

6.6.1 ATTecToBaHHOE 3Ha4YeHMe MacCoBOM KOHUeHTpauum docopa B pacteope AP1-P
C4, Mr/am®, paccunTbIBalOT MO hopmyre

C - 1000 - m -1000 - 30,97 (6.1)
: v -136,09 ’ '

roe m— macca HaBecku gurugpodpocdata Kkanus, T;

30,97 — monsipHas macca goccopa, r/Monb;

V — BMECTUMOCTb MepPHOMN Konbbl, cm?;
136,09 - mongapHas macca gurngpodocdara kanus, r/Mmosb.
6.6.2 ATTecToBaHHOE 3HayeHMe MacCcoBOM KOHUeHTpauun dpocgopa B pactesope AP2-P

C», Mr/aM®, paccunTbIBaOT MO hopmMyne

C,=—L, (5.2)

6.6.3 ATTecToBaHHOE 3Ha4YeHMe MacCoBOM KOHUeHTpaumm docgopa B pacteope AP3-P
Cs, Mr/OM®, paccunTbIBatoT No dopmyne
Cs= 2, (.3)
20
6.6.4 Pacuyetr npegena BO3MOXHbIX 3HAYeHUA  MOrPELIHOCTU  MPUrOTOBMEHUS
attectoBaHHoro pacteopa AP1-P A; ¢ maccoBon koHueHTpaumen docdopa 100 mr/om®

BbINOJSTHAT No oopmyrie

A
A=C J Sayey Buyy Arye (5.4)
Y7 m V

roe C; — npunucaHHoe pacTBOpY 3HAa4YeHNe MacCcoBOW KOHLEHTpaumm docdopa, Mr/om>;

U — MaccoBas gornsi ocHoBHoro BelectBa (KH,PO,4) B peakTuBe, npunucaHHasa peaktusy
KBanndukaumm x.u.;

A, — npepenbHoe 3HayYeHME BO3MOXHOIO OTKIMOHEHUS MacCOBOW [ONN OCHOBHOMO
BelLleCTBa B peakTnuee OT NPUNUCAHHOIO 3Ha4YeHNs ;

m — macca HaBecku aurngpodpocdaTa Kanus, T;

A — npegenbHasi BO3MOXHasi MOrpeLwwHoCTb B3BELLUNBAHUS, T;
V — BMECTMMOCTb MEPHOM KONOBbI, cm®;
Ay — npenenbHoe 3HaA4YeHNE BO3MOXHOIO OTKNOHEHUSI BMECTUMOCTN MEPHOW KOnbbl OT

HOMMHAIBHOTO 3HAYeHUsi, CM°.
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MNpenen BO3MOXHbIX 3HAY€HWW MOrPELIHOCTH NPUroToBMNEeHNss aTTecToOBaHHOro

pactBopa AP1-P

)> = 0,52 mriom® .

A, =100-_|( 0,5 ) Jr(0,0002)2 +(0’40
99,5 0,220 500

6.6.5 Pacuetr npegena BO3MOXHbIX 3HA4YeHWA MOrPeELHOCTU  MPUrOTOBNEHUS
aTTecTtoBaHHbIX pacteopoB AP2-P (A;) n AP3-P (A3z) ¢ maccoBon KoHUeHTpaumen ocgopa

20,0 1 1,00 mr/gm°, cOOTBETCTBEHHO, BbIMOSHSAOT MO dopmyrne

Avo  Arn A,
Ai:C[.\/(C—) +(7]) +(72) : (B.5)

roe C; — npunucaHHoe pacteopam AP2-P n AP3-P 3HauyeHMe maccoBOM KOHLIEHTpauuu
cdocdopa, mr/gm>;

Ck — 3HayeHMe MaccoBOM KOHUeHTpaumm doccopa, NpuNMCaHHOE pacTBopy,
ncrnonb3yeMomy Ans npurotosneHna pacteopa AP2-P unu AP3-P, mr/am>;

Ay — npenen BoO3MOXHOMO 3Ha4YeHNSA NOrpeLlHOCTM NPUrOTOBNEHUS pacTBOpa C MacCOBOM
KOHUeHTpaumen docgopa Cy;

V;— BMECTUMOCTb MEPHOW KONObl, oM’ ;

A, — npepenbHoe 3HayeHne BO3MOXHOTO OTKIOHEHWUs BMECTUMOCTU MEPHOW Konbbl OT
HOMMWHANBHOTO 3HAYEHWs, CM° .

V>, — HOMWHanbHbI 06BEM pacTBOpa, OTOMPAEMOrO NUMNETKON, CM® ;

A, — npefenbHoe 3HaYeHne BO3MOXHOIO OTKIOHEHWsi 0bbema pacTBopa, 0Tbupaemoro
NUNETKON, OT HOMWHAMBHOMO 3HAaYEHUs!, cM° .

I'Ipeuen BO3MOXHbIX 3Ha4YeHUMn norpewHoCT npuroToByiEHNA aTTeCTOBaAaHHOIO

pacteopa AP2-P

052, 012, 01, 3
A, =20 |(Z) + ()" + ()" =0,23 mr/gm”.
2 \/(100) (50 ) (10) a

I'Ipeuen BO3MOXHbIX 3Ha4YeHUMn norpewHoCT npuroToByiEHNA aTTeCTOBaAHHOIO

pacteopa AP3-P

0,23 2 0,2 2 0,05 2 3
A, =10- + + = 0,02 mr/gm”°.
3 \/( 20) (100) ( s ) A
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B.7 Tpe6oBaHua 6e3onacHocTH

Heobxoaumo cobntogate obwimne TpeboBaHMs TeExXHUKM BesonacHocTu npu pabote B

XMMUYecknx nabopatopusx.
B.8 TpeboBaHusa K kBanudmkaumm onepaTtopon
ATTECTOBaHHble pacTBOpPbl MOXET rOTOBUTb MWHXeHep unu nabopaHT Cco cpegHuUM
npodeccuoHanbHbiM 06pa3oBaHMeEM, MpPOLLEAWNA creunanbHyto MNOArOTOBKY U MMEIOLMIA
CTax paboTbl B XumMmnyeckon nabopatopmm He meHee 6 mec.
B.9 TpeboBaHuA K MapKupoBKe
Ha cknsHKM ¢ aTTecToBaHHbIMU pacTBOopaMn OOJTXKHbI OblTb HakKneeHbl 3TUKETKU C

yKkaszaHnem YCrnoBHOro 0003HayeHMsi pacTBopa, MacCCOBOW KOHUEHTpauuu docdopa,

NOorpeLHoCTn ee yCTtaHOoBJ1EHUA U OaTbl NPUrOTOBIIEHUA.

B.10 YcnoBus xpaHeHus
ATTecToBaHHbIN pactBop AP1-P xpaHaT He 6onee 3 mec npu TemnepaTtype 4-8 °C.

ATTecToBaHHbIN pacTtBop AP2-P xpaHsaT He ©Gonee 2 Hepenb npu Temnepatype 4-8 °C.

ATTecTtoBaHHbIN pacTBop AP3-P xpaHeHnto He NoanexuT.
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KntoueBble cnoea: Boga MoOpCKasi, MaccoBasi KOHUEHTpauus, obwun docdop, metoauka

n3mMepeHnin, PoToMeTpn4eCcKNin MeTos
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Homep
name-
HeHuns
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